A late gene coding for a major structural polypeptide of 11,000 daltons from the Tian Tan strain of vaccinia virus was cloned. A comparison of the sequences from Tian Tan and WR strains of vaccinia virus revealed that there were differences in four nucleotides and one amino acid and that there was little homology between the 5'-flanking sequences of the late and the early genes. However, substantial homology was detected between the 5'-flanking sequences of the late genes.
Several vaccinia virus genes have been sequenced previously (1, 6, (11) (12) (13) (14) . The transcription signals of vaccinia virus have been found to be different from those of either common eucaryotic or procaryotic cells and cannot be recongnized by host cell transcriptional apparatus (10) . These differences may reflect the unique characteristics of vaccinial replication in the cytoplasm and the existence of a self-encoded transcriptase.
Here we report the cloning and DNA sequence of the late 11,000-dalton (11K) gene which encodes a major structural polypeptide of the Tian Tan (TT) strain of vaccinia virus. The cloning and restriction analysis of the HindlIl fragments of the TT strain of vaccinia virus have been described previously (5, 17) . Its genomic structure is somewhat different from that of the WR strain (Y. D. Hou, X. K. Yang, Y. W. Hu, and S. M. Duan, J. Gen. Virol., in press). The late 11K gene encodes a major structural polypeptide which constitutes 10% of the total virus proteins (4). It has been precisely located at the junction of HinidIII F and E fragments of the WR strain by S1 nuclease mapping and translation in vitro (16 (Fig. 1) .
The major structural polypeptide encoded by the late 11K * Corresponding author.
gene is a basic and phosphorylated protein (4) . Results of previous S1 nuclease analysis of the WR strain indicate that transcription of this gene is initiated about 130 bp upstream of the HindIII site (16) . As shown by the DNA sequence in Fig. 2A , there is indeed a coding sequence starting at position 194 and terminating at position 497 which contains a total of 303 bp encoding a 101-amino-acid polypeptide. The molecular weight of the polypeptide deduced from our DNA sequence is 11,319, which is slightly less than the 11,400 estimated from the vaccinia virus WR strain because of the difference in one amino acid (1). Of its amino acid composition, 18 amino acids were basic (7 Lys, 9 Arg, 2 His), accounting for 17% of the total amino acids, but there were only 9 acidic amino acids (4 Asp, 5 Glu). Two potential phosphorylation sites exist (Pro-Ser-Ser-Pro at position 344 and 371). The presence of five Cys in this small polypeptide may imply that the 11K major structural polypeptide exsists in multisubunit form in the mature virion. The nucleotide sequence of the 5'-flanking region from the RsaI to the EcoRI sites is identical to that of the WR strain. In the coding region, there are differences in 4 bp, of which 3 are conserved and will not change the amino acid composition (at positions 352, 382, and 409), and only 1 at position 410 results in the exchange of amino acid Gly (TT strain) for Arg (WR strain). The differences in the DNA sequences of the late 11K genes of the TT and WR strains are shown in Fig.   2A . Our results confirm, in essence, the previous observations of others (1, 16 (7) . There is a GTGGTGAAAG sequence located at about -70 in the late 11K gene and an inverted GTTTGGTTG located around -75 in the'late 28K gene (Fig. 2B ). Whether these homologies are common, characteristic' structural features of late promoter sequences of vaccinia virus needs more extensive studies of additional vaccinia late genes. Published evidence indicates that the upstream 100 bp of the XbaI-EcoRI fragm,ent of the late 11K gene contains all of the necessary information for regulating late transcription (1). However, because the regulating mechanism of vaccinia virus gene expression is different from that of common eucaryotic cells, it is possible that an enhancer sequence exists in the vaccinia virus genome and that the recognition signal of its regulation may have its own characteristics. These questions remain to be investigated in future studies. 
